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Mackay Reservoir Fishery Invest igat ion,  1974

ABSTRACT:

Drawdown of 44,500 acre-foot Mackay Reservoir has reduced storage water to
below 1,600 acre feet i n  three of the las t  eight years, namely 1967, 1969, and in
1973, when the minimum leve l  was 900 acre-feet on October 1.

An estimated 8,909 anglers fished 27,178 hours during the year for 15,361
rainbow t r o u t ,  985 brook t r o u t ,  4 cutthroat t r o u t ,  and 308 kokanee. Rainbow trout
averaged 11.1 inches, brook t rout  10.2 inches, and kokanee 11.5 inches t o t a l
length.  Some 40 percent of the rainbow t rou t  were recently stocked hatchery-reared
f i sh .

Fishing qua l i t y  was r e l a t i v e l y  poor during 1974, averaging 0.61 salmonids per
hour. Factors combining to lower the qua l i t y  both i n  numbers and size of f i sh  were: (
1) The heavy drawdown i n  the f a l l  of 1973 caused many f i s h  to be lost through the
out le t  in to  Big Lost River and v i r t u a l l y  wiped out benthic food organisms such as
midge larvae and pupae. (2) Flushing, t u r b i d i t y ,  and reduced photosynthesis
accompanying the heavy runoff during 1974 prevented normal production of Daphnia
which i s  usually the major food item during years following heavy drawdown.
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RECOMMENDATIONS:

1. The annual p lant ing of 150,000 f i nge r l i ng  rainbow t rou t  i n  July should
be enough to sustain a fishery consistent with natura l  p roduc t i v i t y ,  provided
the reservoir i s  not drawn below the 5,000 acre foot l eve l  (gage height 6,023). I f
the reservoi r  i s  drawn below th i s  l eve l ,  many f i s h  are los t  through the ou t le t
and natura l  p roduc t i v i t y  i s  great ly  impaired. Following heavy drawdown years,
up to 10,000 hatchery-reared catchable-size rainbow t rou t  should be stocked
during the early summer per iod.

2. An annual plant of 100,000 kokanee fry i n  lower Warm Springs Creek is
needed to provide a kokanee fishery i n  Mackay Reservoir. Kokanee observed i n
the 1974 harvest had be t te r  color and average size than t r o u t .  The o l i gotrophic
habi tat  i s  be t te r  suited to production of kokanee than t r o u t .  Kokanee spawners
and fry u t i l i z e  Warm Springs Creek and other t r i b u t a r i e s  during the period when
flows are not being diverted for i r r i g a t i o n .

3. Year round angling i n  Mackay Reservoir would benef i t  harvest of
hatchery-or ig in  f i sh .  Fish leaving Mackay Reservoir through the ou t le t  or i n l e t
streams are la rge ly  los t  to the angling pub l i c .  The l e v e l  of Mackay Reservoir
f luctuates according to i r r i g a t i o n  needs, making establishment of a se l f -
sus ta in ing  salmonid population un l i ke l y  because of loss of f i s h  through the out le t
and d is rupt ion  of the food chain.

OBJECTIVES:

Collect creel and other fishery management information at Mackay Reservoir
during 1974 to provide estimates of numbers of anglers, t h e i r  methods of f i sh ing
and harvest of f i sh ,  qua l i t y  of f i sh ing  and source of f i s h .

PROCEDURES:

Boat and shore f i sh ing  par t ies were non-select ively interviewed to
determine numbers of anglers, hours f ished, and numbers and lengths of each
species of f i sh  caught. Some 11.6 percent of the estimated number of anglers at
Mackay Reservoir during 1974 were interviewed. Dai ly  check periods were
preselected to avoid weather b ias.  Though lawfu l ,  night time f i sh ing  rare ly
occured; length of the f i sh ing  day was sunrise to sunset. Most angler and boat
counts were made during the l a te  morning to l a te  afternoon but average counts at
a l l  hours of the f i sh ing  day were weighted equally i n  estimating numbers of
fishermen and boats.

Saturdays, Sundays and holidays were lumped and sampled separately as
were other days of the week. For example, determining the estimate number of
boat anglers during regular weekdays i n  July (539) was done as fo l lows:
average number of rods per boat (2.96) mu l t i p l i ed  by weighted mean boat
count on weekdays (1.78) mu l t i p l i ed  by the average number of daylight hours i n
July (15) divided by the average number of hours f i sh ing  boats were on the
reservoir (3.23) mu l t i p l i ed  by the number of non-holiday weekdays i n  July (22).
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The stomach contents of 161 rainbow t r o u t ,  44 brook t r o u t ,  and 12
kokanee were non-select ively col lected during the A p r i l  25 to October 22
period and analyzed at monthly in te rva ls  to sample food re la t ionships i n
Mackay Reservoir.

Plankton was sampled in f requent ly  by v e r t i c a l  hauls with a Wisconsin
plankton net to roughly determine the period of Daphnia abundance, as Daphnia
was suspected of being a major food item.

Ver t i ca l  water temperature regimes were determined with an e l e c t r i c a l
resistance thermometer.

INTRODUCTION:

Mackay Reservoir i s  a f luc tua t ing  i r r i g a t i o n  supply reservoi r  located four
miles northwest of Mackay, Idaho, i n  Custer County. Drainage area i s  788 square
mi les ,  l y i ng  at elevations of six to twelve thousand feet .  The dam is an earth-rock
st ructure b u i l t  i n  1917-18 across the Big Lost River .  Spillway elevation i s  6,066.
5 feet ,  msl; maximum depth i s  about 66 fee t .  Storage capacity of the three mile
long, 3/4 mile wide reservoir i s  about 44,500 acre feet ,  of which only about 125
acre feet i s  dead storage. Major t r i bu ta ry  streams are Big Lost River and Warm
Springs and Parsons Creeks, a l l  entering the upper (west) end of the reservo i r .
At the spring and early summer stage, approximately 40 percent of the seven mile
long shoreline is  p r i va te l y  owned, inc lud ing the dam and mouths of the
aforementioned t r i b u ta r i es .  During l a te  summer and f a l l  the shoreline i s
reduced to about f i ve  miles i n  length,  about one-half of which is pr ivate  lands.
The United States Department of I n t e r i o r ,  Bureau of Land Management
administers the pub l ic  lands which are scattered l a t e r a l l y  along each side of the
reservoir and maintains a large modern recreation s i t e  on the north shore adjacent
to State Highway 93A. Most of the north shoreline i s  eas i ly  accessible by side
roads from the highway. The south shore has natura l  protect ion from preva i l i ng
southwesterly winds but i s  v i r t u a l l y  inaccessible except by boat.

The reservoir is ice-covered during about f i ve  months each year, November
to A p r i l .  Aquatic p roduct iv i ty  i s  adversely affected by drawdown and the
comparatively large volume of water passing through the reservoir each year with
in te rmi t ten t  t u r b i d i t y  and e r ra t i c  plankton blooms. Annual runoff i s  some five
times the storage capacity.

Fish tagging and marking studies were conducted by the Department of Fish
and Game during 1960. Very l i t t l e  emigration occurred through the out-l e t
channel u n t i l  storage was reduced to 4,600 acre feet on July 27; loss of f i sh  was
most pronounced a f te r  the reservoir reached dead storage on August 12.

Minimum storage has dropped below 1,600 acre feet i n  three of the las t
eight years, namely 1967, 1969 and 1973. During 1973 the minimum was 900 acre
feet on October 1. After r e f i l l i n g  to about 8,000 acre feet ,  the lake was
restocked with 55,902 f i nger l i ng  rainbow t rou t  on October 29, averaging 2 1/4
inches i n  length. Because these f i s h  were subcatchable size when the
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f i sh ing  season opened May 24, 1974 and drawdown had l i k e l y  decimated other
f i s h ,  an add i t iona l  13,740 catchable-size rainbow t rou t  averaging nine inches
i n  length were planted between May 16 and July 24. Mandible tags were placed
on 390 of these f i s h ,  approximately 100 i n  each load. In  add i t ion ,  157,440
f i nge r l i ng  rainbow t r o u t ,  averaging 3.4 inches long, were planted July 24; 50,
000 of these were marked for future i d e n t i f i c a t i o n  by removal of the adipose
f i n .

FINDINGS:

Fishery

Examination of some 800 creeled rainbow t rou t  during 1974 indicated
approximately f o r t y  percent of the catch was from catchable-size p lan ts .
Some seven percent of the tags placed on catchables were returned vo lun ta r i l y  by
fishermen, a l l  of which were recovered from the reservoi r  f i shery .

Adipose-clipped rainbow t rou t  began showing i n  the creels i n  August.
During September and October, 12 were examined, averaging 7.4 inches i n
length.  Trout from t h i s  plant probably w i l l  make up a large por t ion of the
harvest during 1975.

The minimum storage i n  1974 was 7,088 acre feet on October 16 (22 feet
deep; 500-600 acres i n  area). This was well above the l eve l  where emigration i s
considered to have an appreciable e f fec t  on f i sh ing  q u a l i t y .

The s t ra t i f ied-sample creel census i n  1974 provided estimates of 8,909
fishermen who fished 27,178 hours for 16,658 game f i s h ,  inc lud ing 15,361
rainbow t r o u t ,  985 brook t r o u t ,  4 cutthroat t r o u t ,  and 308 kokanee (Tables 1
and 2). Comparable estimates of 1960, the only other year of record, are 23,000
hours, 16,000 rainbow t r o u t ,  and 895 brook t r o u t .  Comparative hourly f i sh ing
success rates were 0.73 i n  1960 and 0.61 i n  1974.

During 1974 fishermen using boats had bet te r  success than shoreline
anglers, 0.80 and 0.31 f i sh  per hour, respect ive ly .  Fishing qua l i t y  was t yp i ca l
of Eastern Idaho reservoi rs ,  requ i r ing some two hours to catch a trout during
the spring and early summer, three hours during the las t  ha l f  of the summer, and
reaching a peak of nearly one t rou t  per hour i n  October. Approximately 60
percent of the angling e f f o r t  was from boats.

Most fishermen were residents of Bingham and Bannock Counties. Only
about f i ve  percent were from out -o f -S ta te .

The 15,360 rainbow t rou t  made up 92 percent of the estimated catch.
The 801 rainbows that were measured averaged 11.1 inches (1/2 pound) and
ranged from 5 1/2 to 18 1/2 inches i n  length.

Brook t rou t  made up six percent of the f i s h  harvested; an estimated 985
were caught. The 94 that were measured ranged from 7 to 15.4 inches and
Averaged 10.2 inches i n  length (0.4 pounds). No brook t rou t  have been
planted i n  the Big Lost River drainage basin during recent years. Brook t rou t
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i n  the reservoir  f ishery apparently entered the lake from upstream waters,
some of which support brook trout as the dominant f i sh .

An estimated 308 kokanee were harvested from Mackay Reservoir, making
up less than two percent of the catch. Greater numbers were harvested from the
ta i lwaters of Mackay Dam, apparent migrants out of the reservo i r .  The 39 that
were measured ranged from 9 to 17 inches i n  length and averaged 11.5 inches (
1/2 pound). These kokanee probably or ig inated from fry plants made i n  1972
and/or natura l  spawning i n  Warm Springs Creek.

An overnight experimental g i l l  net set near the spillway on A p r i l  24 took the
fo l lowing numbers and sizes of f i sh :  44 rainbow t r o u t ,  6.8 to 13.3 inches long and
averaging 9.1 inches; 22 brook t r o u t ,  7.4 to 12.3 inches long and averaging 9.1
inches; 4 mountain wh i te f ish ,  8.5 to 13.1 inches long and averaging 11.3 inches.

The high incidence of brook t rout  i n  the g i l l  net (1/3 of the t rou t )  supports
the assumption that emigration had decimated the t rou t  population during the
1973 drawdown. Brook t rout  made up only 12 percent of the 102 f i sh  taken i n
g i l l  nets i n  May 1973. Brook t rout  are recru i ted to the reservoir from t r i bu ta r y
streams during the winter period whereas hatchery stocks are the source of most
of the rainbow t rout  populat ion, spending some 12 months i n  the reservoi r
before reaching catchable s ize.

Water temperature

No thermocline was detected i n  Mackay Reservoir during the infrequent
observations. Bottom-to-surface temperatures were 42-43°F on A p r i l  24, 47-56
on June 14, 55-62 on July 16, 54-61 on September 1 and 50-51 on October 2.
The lake was usually bu f fe t ted  by s t i f f  breezes that s t i r r e d  lake waters,
discouraged boat launching, and, i n  general, made f i sh ing  d i f f i c u l t .  Surface
water temperatures remained well below the upper t o l e r ance l i m i t s  of a l l
species of game f i sh  found i n  the reservo i r .

Plankton

Ver t i ca l  hauls with a Wisconsin plankton net were made from 40 feet
to the surface over the deepest part of the reservoir at approximate monthly
in terva ls  from A p r i l  25 to September 1. Because maximum depth was less than
40 feet i n  October, hauls were from 20 feet to the surface. Daphnia,
the only plankter of importance as a fish food, was almost non-existent u n t i l  mid-
July,  probably because of slow warming of the reservoir and the varying t u r b i d i t y
of in f lowing streams. Daphnia numbers varied from 2 to 3 per l i t e r  during the f a l l
months, the only period that they appeared to be important as a trout food during
1974.

Food re lat ionships of game f i sh

Feeding by rainbow t rout  was heaviest i n  September, averaging 3.4 grams
per stomach, large Daphnia. Snails and algae were major food items during the
summer, possibly due to a paucity of other foods during that per iod.  No f i sh  or
f i sh  remains were found in the 161 rainbow t rout  stomachs (Table 3) .
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Forage f i sh ,  mostly speckled dace, made up 70 percent of the volume of
food found i n  brook t rou t  stomachs (Table 4).

Earthworms were the commonly used ba i t s ;  however, appreciable quant i t ies
of earthworms appeared to be natural foods of rainbow and brook t r o u t .  Most of
the leeches observed i n  t rou t  stomachs were small immature stages.

Mackay Reservoir was r e l a t i v e l y  unproductive during 1974 because (1)
t u r b i d i t y  and f lushing associated with excessive runo f f ,  and (2) paucity of bottom
organisms (benthos) fo l lowing the 1973 drawdown which exposed most of the
reservoir bottom to desiccation. Despite the drawdown, midges and molluscs were
the most important foods of rainbow t r o u t ,  kokanee, and mountain wh i te f ish .
Immature aquatic stages of stream-dwelling s tone f l ies ,  mayf l ies ,  caddis f l i e s ,
beetles and cranef l ies were common f i sh  foods and l i k e l y  were washed in to  the
reservoir with runoff waters.

Methods of f i sh ing

Some three-fourths of the f i sh ing  e f f o r t  at Mackay Reservoir during 1974
was s t i l l  f i sh ing  with earthworm b a i t ,  e i ther  from shore or from anchored
boats (Table 5 ) .  Some 65 percent of the rainbow t r o u t ,  94 percent of the brook t rou t
and 64 percent of the kokanee were taken by th i s  method. Other ba i ts  (salmon eggs,
corn) were used occasionally.

Some 20 percent of the f i sh ing  e f f o r t  was t r o l l i n g  pop gear, usually with a
piece of earthworm or kernel of corn as terminal b a i t .  About 26 percent of the
rainbow t r o u t ,  31 percent of the kokanee, and 2 percent of the brook t rou t  were
taken by th is  method, which also had the highest average success rate of any
method sampled, 0.63 f i s h  per hour.

Fishing with lures such as spoons, wobblers and f l a t f i s h  appeared to be
more e f fec t i ve  than with earthworms and other ba i ts  but t h i s  type of f i sh ing
made up only about six percent of the angling e f f o r t .
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